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EXHIBIT H-6
7.1 Lewis County Bottomland Restoration (KY-31)

1.0 Location

The proposed Lewis County Bottomland Restoration project area is located in Lewis County,
Kentucky.  The project area is located northeast of the town of Covedale, Kentucky.  The project
area is located between Ohio River miles 391-396.  The project site is within the jurisdiction of
the Huntington District, U.S. Army Corps of Engineers (USACE).

2.0 Project Goal

The primary goal of the Lewis County project is the acquisition, restoration, and reforestation of
approximately 785 acres of bottomland hardwoods and the restoration of a riparian corridor
along the Ohio River.  Another goal for the Lewis County project addresses the restoration of
upland forest habitat within the project area.  Long term restoration efforts will include
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reforestation of bottomland hardwoods, development of seasonally flooded impoundments, and
the restoration of natural systems throughout the floodplain.
3.0 Project Description and Rationale
The Lewis County Bottomland
Restoration project area consists of
approximately 2600 acres of upland
habitat and 785 acres of Ohio River
bottomland habitat in Lewis County,
Kentucky.

The bottomland portion of the project
area is the first priority for acquisition,
followed by the upland area.  All
project lands will be acquired from
willing sellers.

A portion of the floodplain area would
be reforested with a mixture of mast
producing bottomland hardwood
trees, and the entire area will be
managed to provide habitat diversity
for game and non-game wildlife.  A portion of the project area will be maintained as open habitat
such as warm season grasslands, food plots, or other wildlife openings.  Future development
would include the construction/development of moist soil units and/or other wetlands.

4.0 Existing Conditions
Terrestrial/Riparian Habitat:  Approximately 2,600 acres of the site is upland habitat.(This area
would require implementation by agency other than the Corps of Engineers. (Corps policy
prevents participation in projects in uplands.)  The upland area is dominated by old fields,
pasture and hayfields, reforested pine communities, mixed upland hardwood draws, and
agricultural fields.  The primary crops grown on the site are tobacco, corn, and soybeans.

The floodplain area is primarily agricultural with a mixture of pasture, hayfield, and row crops.  A
narrow band of riparian vegetation exists along a low terrace of the Ohio River floodplain.

Aquatic Habitats:  The watershed for the upland area is drained by several small creeks that
meander through the site and empty into the Ohio River.  The Ohio River borders the northern
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edge of the site between river miles 391-395.  Some small ponds and embayments exist on the
bottomland area adjacent to the Ohio River.

Wetlands:  Most of the jurisdictional wetlands in the project area are associated with the
bottomland hardwoods in the riparian zone adjacent to the Ohio River.  In addition, there may
be a few isolated wetlands within the project area, especially adjacent to the interior drainage
ways.  There are no significant or unique wetlands within the project area.

Federally-Listed Threatened and Endangered Species:  According to the U.S. Fish and
Wildlife Service (USFWS), there are 9 federally-listed endangered species and 1 federally-listed
threatened species known to occur in Lewis County, Kentucky.  These species are listed on
Table 1.

The riparian corridor adjacent to the Ohio River may provide summer roost habitat for the
Indiana bat.  Preferred tree species would include a mixture of oaks (Quercus spp.), silver
maple (Acer saccharinum), cottonwood (Populus deltoides), and shagbark hickory (Carya
ovata) (INHS, 1996).  The riparian corridor would also provide feeding/foraging habitat for the
Indiana bat.

All of the mussels are freshwater species that typically inhabit medium to large river systems.
The mussels are typically found in habitats with substrates that range from silt to gravel, and in
water depths from 0.5 to 8.0 meters.  These species are generally associated with moderate to
fast flowing water.  There does not appear to be suitable habitat for these species in the
immediate vicinity of the project area.

Virginia spiraea occurs in rocky, flood scoured riverbanks in gorges and canyons.  There does
not appear to be suitable habitat for this species in the project area.

According to the USFWS, it is believed that the eastern cougar has been extirpated from
Kentucky.  Much of the cougar’s habitat has been eliminated through deforestation and
development.  The primary habitat needs for the cougar are large wilderness areas and
adequate food sources.  Due to lack of suitable habitat, it is highly unlikely that this species
exists near the project area.
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Table 1.  Federally-listed species known to occur in Lewis County, Kentucky.
Common Name Scientific Name Federal Status Potential Habitat

Present
eastern cougar Felis concolor couguar Endangered No

Indiana bat Myotis sodalis Endangered Yes

rough pigtoe mussel Pleurobema plenum Endangered No

orange-foot pimpleback
pearly mussel

Plethobasus
cooperianus

Endangered No

eastern fanshell pearly
mussel

Cyprogenia stegaria Endangered No

tubercled blossom mussel Epioblasma torulosa
torulosa

Endangered No

pink mucket pearly mussel Lampsilis abrupta Endangered No

ring pink mussel Obovaria retusa Endangered No

purple cat’s paw pearly
mussel

Epioblasma obliquata
obliquata

Endangered No

Virginia spiraea Spiraea virginiana Threatened No
Source:  U.S. Fish and Wildlife Service, 1999
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5.0 Project Diagram

6.0 Land Acquisition and Reforestation Strategy

Land acquisition for the Lewis County Bottomland Restoration project area will be completed in
a two-phase approach that assigns a hierarchy for land purchases.  Although the goal is to
purchase any lands from willing sellers within the project area, the acquisition areas will be
assigned two levels of priority.

Priority 1 Area:  The lands that lie between State Route 8 and the Ohio River, as shown in the
red border on the project diagram, would be considered the first priority for purchase since this
area includes floodplain land.  It should be noted that this type project would receive low priority
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because it is primarily an acquisition project with limited engineering work.  (This type project
does not meet Corps Policy. The project would receive low priority).  It is assumed that other
partners besides the Corps would implement this type of project.  There are approximately 785
acres within the Priority 1 Acquisition Area (see Project Diagram in section 5.0).  The acquisition
area excludes public utilities, roads, railroads, cemeteries, residences, and other features, which
would not be readily restored to a natural state.

The Priority 1 area contains all of the Ohio River floodplain habitat for the Lewis County
Bottomland Restoration project.  Approximately 250 acres would be reforested in the Priority 1
area.  Soil types, hydrology, exposure, and terrain position would be the primary factors
considered when selecting the tree species to be planted, and a detailed planting design should
be developed in order to insure that the planting effort is successful.  Typical species to be
planted in the bottom/floodplain area would include pin oak (Quercus palustris), swamp chestnut
oak (Quercus michauxii), swamp white oak (Quercus bicolor), pecan (Carya illinoensis), and
shagbark hickory (Carya ovata).  Aggressive light mast producing species, such as silver maple
(Acer saccharinum), green ash (Fraxinus pennsylvanica), sycamore (Platanus occidentalis),
and/or black willow (Salix nigra), would be expected to regenerate naturally.

Priority 2 Area: Note: The Corps cannot participate in a project to acquire upland areas
for restoration because of Policy. Under the preferred ecosystem restoration program
alternative the Corps would not be able to financially partner in a project primarily
dealing with upland areas. Other interested groups may wish to pursue the project. The
purpose of showing this area is to illustrate what can't be completed though the Corps
yet is of high interest at the state level and with U.S. Fish and Wildlife service.    The lands
that lie south of State Route 8 and to the west of State Route 57 would be considered the
second priority for acquisition.  There are approximately 2600 acres within the Priority 2
Acquisition Area (see Project Diagram in section 5.0).  The acquisition area excludes public
utilities, roads, railroads, cemeteries, residences, and other features, which would not be readily
restored to a natural state.

The Priority 2 area is predominantly upland habitat.  Portions of the upland areas that are
currently in pasture and agricultural production would be reforested with a variety of native mast
producing hardwood species.  There are currently some pine plantings on the upland area.
Approximately 300 acres of the Priority 2 area would be reforested.  Typical species would
include white oak (Quercus alba), post oak (Quercus stellata), northern red oak (Quercus
rubra), black oak (Quercus velutina), pin oak (Quercus palustris), mockernut hickory (Carya
tomentosa), shagbark hickory (Carya ovata), and pecan (Carya illinoensis). Light mast
producing species would be expected to repopulate the area naturally.

Open areas that are not reforested will be maintained in order to provide habitat diversity.
These open areas may be maintained by mowing, burning, and/or tilling.  Depending upon the
type of wildlife management prescribed in the project management plan, other opening such as
foodplots may be desirable.

7.0 Cost Estimate (Land Acquisition and Reforestation)

Reforestation - Engineering costs for the proposed project are contained on Table 1.  A
detailed MCACES cost estimate for the proposed project is included in Appendix D.
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Table 2.  Project Costs.
Item Cost
Prepare Project Management Plan $25,000
Priority 1 Land Acquisition (785 acres)(Low priority) $1,552,000
Reforestation on Priority 1 Area (250 acres)(Low priority $54,800
Priority 2 Land Acquisition (2600 acres)(Funded by Others) -----------
Reforestation on Priority 2 Area (300 acres)(Funded by Others) -----------
Mobilization for Reforestation @ 12.5% $15,200
TOTAL $1,622,000

8.0 Schedule

Land Acquisition:  The estimated acquisition and development time for this project is shown
on Table 3.

Table 3.  Acquisition and Development Schedule.
Item Time
Project Management Plan 1 year
Priority 1 Acquisition 1-5 years
Priority 1 Reforestation and Development 1-8 years
Priority 2 Acquisition(100% Nonfederal responsibility) 1-15 years
Priority 2 Reforestation and Development (100% nonfederal) 1-20 years
TOTAL 15 years

9.0 Expected Ecological Benefits

Terrestrial/Riparian Habitat:  Habitat restoration on the Lewis County project area would result
in long term beneficial impacts to terrestrial and riparian resources.  The restoration of the
existing riparian corridor along the Ohio River would be considered a long-term beneficial
impact to terrestrial/riparian resources.  The reforestation, and management of the
floodplain/riparian area would be beneficial to many game and nongame species of wildlife.

The reforestation, preservation, and management of bottomland and upland areas would benefit
many species of wildlife.  Reforestation would reduce overall forest fragmentation on the area
and provide habitat for many species.  Likely species to be beneficially affected would include:
resident bird species, such as northern bobwhite and turkey; neotropical migratory birds, such
as warblers, vireos, and sparrows; and raptors, such as red-tailed hawk, northern harrier, sharp-
shinned hawk, and barred owl.  Resident mammals, such as white-tailed deer, eastern
cottontail, and eastern gray squirrel; and resident reptiles and amphibians would also benefit
from the proposed project.  In addition, important long-term beneficial impacts to migratory
waterfowl, especially wood ducks and mallards would be anticipated.

Management of upland areas on the project site would also allow managers to implement
watershed management strategies.  Strategies such as reforestation of agricultural lands in the
upland areas would reduce erosion and runoff entering the watershed.

Aquatic Habitats:  Seasonally flooded habitats that are created on the project area will provide
refuge, nursery, and foraging habitat for a number of riverine fish species.  Reforestation of
bottomland areas would reduce runoff rates and decrease the sediment loads entering the
watershed. Long-term beneficial impacts to aquatic resources would be anticipated as a result
of implementing the proposed project.  The preservation and reforestation of the wooded
riparian corridor along the Ohio River shoreline would reduce potential stream bank erosion.
The conversion of agricultural land to forest would indirectly improve water quality by reducing
the amount of silt and contaminants from entering the Ohio River via stormwater runoff
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Wetlands:  Restoration and creation of bottomland hardwood wetlands, moist-soil units, and
other seasonally flooded habitats would add to the amount of wetlands present on the project
area. The benefits of these newly created/restored wetlands would include improved water
quality, floodflow retention/reduction, groundwater recharge, and provide habitat for waterfowl
and other wetland dependent species.  As recommended by the USFWS, moist-soil units would
not be placed in existing wetlands or in any of the on-site creeks.

Federally-Listed Threatened and Endangered Species:  Implementation of the proposed
project would potentially create habitat for the Indiana bat in the long term.  Reforestation would
provide potential summer roost habitat for Indiana bats. Bottomland hardwood restoration,
reforestation, protection, and long-term management would benefit endangered Indiana bats by
providing summer roost and foraging habitat on the project area.  Control of bank erosion would
reduce sedimentation inputs into the river and potentially reduce impacts to endangered mussel
species downstream of the project area.

Socioeconomic Resources:  There would be long-term beneficial impacts to socioeconomic
resources as a result of implementing the proposed project.  Long-term socioeconomic benefits
would be realized through improved recreational opportunities for hunting, fishing, wildlife
observation, and other non-consumptive uses.  Local businesses would receive indirect benefits
from local expenditures associated with outdoor recreation purchases, such as hunting gear,
fishing supplies, gas, food, and other needs.

10.0 Potential Adverse Environmental Impacts
Terrestrial/Riparian Habitat:  There would be no reasonably foreseeable adverse impacts to
terrestrial or riparian resources as a result of implementing the proposed project.

Aquatic Habitats:  There would be no reasonably foreseeable adverse impacts to aquatic
resources as a result of implementing the proposed project.

Wetlands:  There would be no reasonably foreseeable adverse impacts to jurisdictional
wetlands as a result of implementing the proposed project.

Federally-Listed Threatened and Endangered Species:  There would be no reasonably
foreseeable adverse impacts to federally-listed threatened or endangered species as a result of
implementing the proposed project.

Socioeconomic Resources:  There would be long-term direct adverse socioeconomic impacts
to local farmers as a result of implementing the proposed project.  There would be indirect long-
term adverse impacts to local businesses that support the agricultural community.

11.0 Mitigation

No mitigation would be necessary to implement this project.

12.0 Preliminary Operation and Maintenance Costs:

The operation and maintenance costs associated with the Lewis County Bottomland Restoration
project would be correlated to the amount of active management on the area.  Labor would be
the primary cost associated with the long-term management of the Lewis County area.
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13.0 Potential Cost Share Sponsor(s)

♦  Kentucky Department of Fish and Wildlife Resources
♦  Kentucky Division of Forestry
♦  Kentucky Land Heritage Trust
♦  North American Conservation Plan
♦  The Nature Conservancy
♦  Ducks Unlimited
♦  Partners In Flight
♦  Mellon Foundation

14.0 Expected Life of the Project

It is anticipated that the Lewis County Bottomland Restoration project area will be managed for
natural resources by the Kentucky DNR in perpetuity.

15.0 Hazardous, Toxic, and Radiological Waste Considerations

Potential impacts of hazardous, toxic, and radiological waste (HTRW) at the site were visually
assessed during a site visit and further assessed via a database search of HTRW records in the
site area.

Site Inspection Findings

The project area comprises a large area of bottomland extending for about 3.5 miles along the
south shoreline of the Ohio River between river miles 391.5 to 395.3.  The bottomland protrudes
inland (south) for about 3.5 miles.  The area is located in Lewis County, Kentucky.  The small
towns of Pence and Irwin, Kentucky are respectively located on the east and west sides of that
portion of the bottomland found on the south shore of the Ohio River.

The following environmental conditions were considered when conducting the July 13, 1999
project area inspection:

♦  Suspicious/Unusual Odors;
♦  Discolored Soil;
♦  Distressed Vegetation;
♦  Dirt/Debris Mounds;
♦  Ground Depressions;
♦  Oil Staining;
♦  Above Ground Storage Tanks

(ASTs);
♦  Underground Storage Tanks (USTs);
♦  Landfills/Wastepiles;

♦  Impoundments/Lagoons;
♦  Drum/Container Storage;
♦  Electrical Transformers;
♦  Standpipes/Vent pipes;
♦  Surface Water Discharges;
♦  Power or Pipelines;
♦  Mining/Logging; and
♦  Other.

A mixture of wetlands, agricultural lands consisting of pastures and row crops, and upland
forests are in the project area.  None of the environmental conditions listed above were
observed in the project area.
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Risk Management Data Search

A search of available environmental records was conducted by Environmental Data Resources,
Inc. (EDR).  The search complied with ASTM Standard Practice for Environmental Site
Assessments, E 1527-97.  This search report is presented in Appendix B.  Included in Appendix
B is a map outlining the boundary of the database search.  As shown on the map, the area
searched for HTRW conditions included the project area and a parameter extending one mile
beyond the project boundary.  Databases searched (e.g., USTs, NPL sites, etc.) are as follows:

Databases Searched:

1. NPL:  National Priority List
2. Delisted NPL:  Contaminated sites removed from the NPL.
3. RCRIS-TSD:  Resource Conservation and Recovery Information System
4. SHWS:  State Hazardous Waste Sites
5. CERCLIS: Comprehensive Environmental Response, Compensation, and Liability

Information System
6. CERC-NFRAP: Comprehensive Environmental Response, Compensation, and Liability

Information System
7. CORRACTS: Corrective Action Report
8. SWF/LF:  Available Disposal for Solid Waste in Illinois- Solid Waste Landfills Subject to

State Surcharge
9. LUST:  Leaking Underground Storage Tank
10. UST:  Underground Storage Tank
11. RAATS:  RCRA Administrative Tracking System
12. RCRIS-SQG: Resource Conservation and Recovery Information System for Small

Quantity Generators
13. RCRIS-LQG:  Resource Conservation and Recovery Information System for Large

Quantity Generators
14. HMIRS:  Hazardous Materials Reporting System
15. PADS:  PCB Activity Database System
16. ERNS:  Emergency Response Notification System
17. FINDS:  Facility Index System/Facility Identification Initiative program Summary Report
18. TRIS:  Toxic Chemical Release Inventory System
19. NPL Lien:  NPL Liens
20. TSCA:  Toxic Substances Control Act
21. MLTS:  Material Licensing Tracking System
22. ROD:  Record of Decision
23. CONSENT:  Superfund (CERCLA) Consent Decrees
24. MINES:  Mines Master Index File

The HTRW database search did not identify any of the above environmental conditions in the
project area.

HTRW Findings and Conclusions

An Inspection of the project site and a search of environmental records relevant to the project
site, and extended areas beyond, have revealed no evidence of recognized environmental
conditions in connection with this project site.
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APPENDIX A Threatened & Endangered Species
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APPENDIX B Hazardous Toxic and Radiological Wastes
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 APPENDIX C  Plan Formulation and Incremental Analysis Checklist

Project Site Location:  The proposed Lewis County Bottomland Restoration project area is
located in Lewis County, Kentucky.  The project area is located northeast of the town of
Covedale, Kentucky.  The project area is located between Ohio River miles 391-396.  The
project site is within the jurisdiction of the Huntington District, U.S. Army Corps of Engineers
(USACE).

Description of Plan:  The primary goal of the Lewis County project is the acquisition,
restoration, and reforestation of approximately 785 acres of bottomland hardwoods, including
seasonally flooded sloughs and a riparian corridor along the Ohio River.  Another goal for the
Lewis County project addresses the restoration of upland forest habitat within the project area.
Long term restoration efforts will include reforestation of bottomland hardwoods, development of
seasonally flooded impoundments, and the restoration of natural systems throughout the
floodplain.

Alternatives of the Selected Plan:

Smaller Size Plans Possible? Yes and description

Reduce the amount of land to be restored.

Larger Size Plan Possible? Yes and description

Increase the size and number of seasonally flooded areas.

Other alternatives? No

Restore/Enhance/Protect Terrestrial Habitats? Yes Opportunity numbers met T1, T3

Restore, Enhance, & Protect Wetlands? Yes Opportunity numbers met W1, W4

Restore/Enhance/Protect Aquatic Habitats? Yes Opportunity numbers met A8

Type species benefited: Resident and migratory wildlife, including terrestrial and avian
species, fish and invertebrates including mussels.

Endangered species benefited: Potential benefits to Indiana bats and endangered
mussels.

Can estimated amount of habitat units be determined:

Plan acceptable to Resources Agencies?
U.S. Fish & Wildlife Service?
State Department of Natural Resources? Yes – Kentucky Department of Fish and Wildlife

Plan considered complete? Yes Connected to other plans for restoration?

Real Estate owned by State Agency? No Federal Agency? No
Real Estate privately owned? Yes
If privately owned, what is status of future acquisition? Acquisition would be required
from willing sellers.



Ohio River Ecosystem Restoration Program - Appendix H- Example Ecosystem Restoration Project 15

 Terrestrial Habitat Opportunities
T1 Restore riparian corridors, reduce fragmentation by expanding and joining isolated habitat blocks and

stabilize eroding banks.

T2 Restore, protect existing islands and create islands where they historically occurred.

T3 Restore hardwood forests in the 100-year floodplain.

Wetland Habitat Opportunities
W1 Forested Wetlands: Restore Forested Wetlands: Bottomland Hardwoods

W2  Forested Wetlands: Restore Forested Wetlands:Cypress/Tupelo Swamps and other unique forested
wetlands

W3 Restore Scrub/Shrub Emergent Wetlands: including those areas isolated from the river except during high
water and those contiguous with embayments and island sloughs.

Aquatic Habitat Opportunities
A1 Restore backwaters (Including sloughs, embayments, oxbows, bayous, etc.).

A2 Restore riverine submerged and emergent aquatic vegetation

A3 Restore and protect sand and gravel bars.

A4 Protect tailwaters and provide structures to provide refuge for fish.

A5 Create and protect fish and mussel refuges in pools (deep water, slow velocity, soft substrate)

A6 Restore and protect aquatic habitat (Side Channel/Back Channel Habitat)

Other
O-1 Restore other habitats(e.g., canebrakes, river bluffs mussel beds, etc.)
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APPENDIX D Micro Computer-Aided Cost Engineering System (MCACES)



Thu 13 Jul 2000                                  U.S. Army Corps of Engineers                                     TIME 08:07:42
Eff. Date  06/20/00                  PROJECT KY-031:   Lewis County - Ohio River Mainstem
                                             Effective Pricing Date: October 1997                               TITLE PAGE    1

-------------------------------------------------------------------------------------------------------------------------------

                                                         Lewis County
                                                      Ohio River Mainstem
                                                 Ecosystem Restoration Project

                                               Sample Feasibility Cost Estimate

                                                 Designed By:  Parsons Engineering Science, Inc
                                                Estimated By:

                                                 Prepared By:  Parsons Engineering/CELRL-ED-MC
                                                               CELRL-ED-MC POC: M. Lockard

                                            Preparation Date:  06/20/00
                                   Effective Date of Pricing:  06/20/00
                                       Est Construction Time:  180 Days

                                                   Sales Tax:     6.00%

                                      This report is not copyrighted, but the information
                                          contained herein is For Official Use Only.



                                             M C A C E S   G O L D   E D I T I O N
                                        Composer GOLD Software Copyright (c) 1985-1994
                                               by Building Systems Design, Inc.
                                                         Release 5.30A

LABOR ID: FTCAMP    EQUIP ID: NAT97A                  Currency in DOLLARS                   CREW ID: NAT99A   UPB ID: UP99EA



Thu 13 Jul 2000                                  U.S. Army Corps of Engineers                                     TIME 08:07:42
Eff. Date  06/20/00                  PROJECT KY-031:   Lewis County - Ohio River Mainstem
DETAILED ESTIMATE                            Effective Pricing Date: October 1997                              DETAIL PAGE    1
                                                         03. Kentucky

-------------------------------------------------------------------------------------------------------------------------------
Lewis County Bottomland Rest  QUANTY UOM CREW ID     OUTPUT       LABOR    EQUIPMNT    MATERIAL       OTHER  TOTAL COST    UNIT
-------------------------------------------------------------------------------------------------------------------------------

 Lands and Damages                                                    0           0           0   1,250,000   1,250,000

                Habitat & Feeding Facilities

                    Project Management
 Forestry Plan                  1.00 EA                0.00           0           0           0      25,000      25,000   25000
                                                            ----------- ----------- ----------- ----------- -----------
 Project Management                                                   0           0           0      25,000      25,000

                    TREES/PLANTS/GROUND COVER

                        Priority 1 Area
 Priority 1 Reforestation     250.00 ACR               0.00      26,875           0      18,232      10,750      55,857  223.43
 Reforest 60% of Priority 1 land
 aquisition.

 Assume Trees are available from
 the State Nursery.

 Trees are planted
 approximately 430 per acre.

 Costs:
 Bareroot Seedlings are
 $0.16/tree, or $68.80/acre.

 Labor is $0.25/tree, or
 $107.5/acre.

 Herbicide treatment is
 $43.00/acre.
                                                            ----------- ----------- ----------- ----------- -----------
 Priority 1 Area              250.00 ACR                         26,875           0      18,232      10,750      55,857  223.43

                        Priority 2 Area
 Priority 2 Reforestation     300.00 ACR               0.00      32,250           0      21,878      12,900      67,028  223.43



 Reforest 12% of Priority 1 land
 aquisition.

 Assume Trees are available from
 the State Nursery.

 Trees are planted
 approximately 430 per acre.

 Costs:
 Bareroot Seedlings are

LABOR ID: FTCAMP    EQUIP ID: NAT97A                  Currency in DOLLARS                   CREW ID: NAT99A   UPB ID: UP99EA



Thu 13 Jul 2000                                  U.S. Army Corps of Engineers                                     TIME 08:07:42
Eff. Date  06/20/00                  PROJECT KY-031:   Lewis County - Ohio River Mainstem
DETAILED ESTIMATE                            Effective Pricing Date: October 1997                              DETAIL PAGE    2
                                                         03. Kentucky

-------------------------------------------------------------------------------------------------------------------------------
Lewis County Bottomland Rest  QUANTY UOM CREW ID     OUTPUT       LABOR    EQUIPMNT    MATERIAL       OTHER  TOTAL COST    UNIT
-------------------------------------------------------------------------------------------------------------------------------

 $0.16/tree, or $68.80/acre.

 Labor is $0.25/tree, or
 $107.5/acre.

 Herbicide treatment is
 $43.00/acre.
                                                            ----------- ----------- ----------- ----------- -----------
 Priority 2 Area              300.00 ACR                         32,250           0      21,878      12,900      67,028  223.43

                                                            ----------- ----------- ----------- ----------- -----------
 TREES/PLANTS/GROUND COVER                                       59,125           0      40,110      23,650     122,885

                    Mobilization
 Mobilization                   1.00 LS                0.00           0           0           0      15,100      15,100   15100
                                                            ----------- ----------- ----------- ----------- -----------
 Mobilization                                                         0           0           0      15,100      15,100

                                                            ----------- ----------- ----------- ----------- -----------
 Habitat & Feeding Facilitie                                     59,125           0      40,110      63,750     162,985
 Planning, Engineering & Des                                          0           0           0      31,100      31,100

 Engineering During Construc                                          0           0           0       2,500       2,500

 Construction Management                                              0           0           0      16,000      16,000

                                                            ----------- ----------- ----------- ----------- -----------
 Lewis County Bottomland Res                                     59,125           0      40,110   1,363,350   1,462,585
                                                            ----------- ----------- ----------- ----------- -----------
 Kentucky                                                        59,125           0      40,110   1,363,350   1,462,585
                                                            ----------- ----------- ----------- ----------- -----------
 Lewis County                                                    59,125           0      40,110   1,363,350   1,462,585



LABOR ID: FTCAMP    EQUIP ID: NAT97A                  Currency in DOLLARS                   CREW ID: NAT99A   UPB ID: UP99EA



Thu 13 Jul 2000                                  U.S. Army Corps of Engineers                                     TIME 08:07:42
Eff. Date  06/20/00                  PROJECT KY-031:   Lewis County - Ohio River Mainstem
                                             Effective Pricing Date: October 1997                             SUMMARY PAGE    1
                                            ** PROJECT OWNER SUMMARY - Feat/Sub **

-------------------------------------------------------------------------------------------------------------------------------
                                                                         QUANTY UOM    CONTRACT    CONTINGN  TOTAL COST    UNIT
-------------------------------------------------------------------------------------------------------------------------------

                      03  Kentucky

                      03-02  Lewis County Bottomland Restorat

                      03-02{ 0100  Lands and Damages                                  1,250,000     302,579   1,552,579
                      03-02{ 0603  Fish & Wildlife Facilities and                       203,440      50,860     254,300
                      03-02{ 3000  Planning, Engineering & Design                        33,600       6,720      40,320
                      03-02{ 3100  Construction Management                               16,000       3,200      19,200
                                                                                    ----------- ----------- -----------
                             TOTAL Lewis County Bottomland Restorat                   1,503,040     363,359   1,866,399
                                                                                    ----------- ----------- -----------
                             TOTAL Kentucky                                           1,503,040     363,359   1,866,399
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1.0 INTRODUCTION, PURPOSE AND NEED

This work presents an incremental analysis of the costs and benefits of the Ohio River ecosystem
restoration project KY31 – Lewis County Bottomland Restoration, a feasibility level study associated
with a proposed ecosystem restoration program for the Ohio River.  This study serves as an example
incremental analysis for various ecosystem components considered as part of the program.  The
Corps has been involved in a large ecosystem restoration study of the Ohio River extending from
Cairo, Illinois, to Pittsburgh, Pennsylvania.  The Louisville, Huntington, and Pittsburgh districts are
currently working with other Federal agencies and six states to develop an array of ecosystem
restoration projects.

The proposed Lewis County Bottomland Restoration project is located northeast of the town of
Covedale, in Lewis County, Kentucky.  The project area is located between Ohio River miles 391
and 396 and is within the jurisdiction of the Huntington District, U.S. Army Corps of Engineers
(USACE).

The Ohio River borders the northern edge of the project site between river miles 391 and 395.  Some
small ponds and embayments exist on the bottomland area adjacent to the Ohio River.  The
floodplain area is primarily agricultural with a mixture of pasture, hayfield, and row crops.  A narrow
band of riparian vegetation exists along a low terrace of the Ohio River floodplain.  Most of the
jurisdictional wetlands in the project area are located in the riparian zone adjacent to the Ohio River.

The primary goal of the Lewis County Bottomland Restoration project is the acquisition, restoration,
and reforestation of bottomland hardwoods and the restoration of a riparian corridor along the Ohio
River.  Long-term restoration efforts will include reforestation of bottomland hardwoods,
development of seasonally flooded impoundments, and the restoration of natural systems throughout
the floodplain.

A portion of the floodplain area will be reforested with a mixture of mast-producing bottomland
hardwood trees, and the entire area will be managed to provide habitat diversity for game and non-
game wildlife.  A portion of the project area will be maintained as open habitat for warm season
grasslands, food plots, or other wildlife openings.  Future development would include the
construction/development of moist soil units and/or other wetlands.

Three proposed alternatives were designed to meet the principal goals of the project.

2.0 PROPOSED ALTERNATIVES

2.1 No-Action

The proposed project site is presently farmed for agricultural crops.  If the No-Action Alternative is
chosen, the project site would continue to be farmed.  There would be no loss of terrestrial habitat
with the implementation of this alternative.
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2.2 Alternative 1. Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland

Under this alternative, approximately 785 acres of floodplain land that lies between State Route 8
and the Ohio River would be acquired.  The acquisition area excludes public utilities, roads,
railroads, cemeteries, residences, and other features, which would not be readily restored to a natural
state.  All lands will be acquired from willing sellers.

Approximately 470 of the acquired acres (60 percent) would be reforested.  Soil types, hydrology,
exposure, and terrain position would be the primary factors considered when selecting the tree
species to be planted, and a detailed planting design should be developed in order to insure that the
planting effort is successful.  Typical species to be planted in the bottom/floodplain area would
include pin oak (Quercus palustris), swamp chestnut oak (Quercus michauxii), swamp white oak
(Quercus bicolor), pecan (Carya illinoensis), and shagbark hickory (Carya ovata).  Aggressive light-
mast-producing species, such as silver maple (Acer saccharinum), green ash (Fraxinus
pennsylvanica), sycamore (Platanus occidentalis), and/or black willow (Salix nigra), would be
expected to regenerate naturally.

It is anticipated that it will require eight years to acquire all of the lands from willing sellers and to
reforest the acreage.

2.3 Alternative 2.  Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland

Similar to Alternative 1, under this alternative, approximately 785 acres of floodplain land that lies
between State Route 8 and the Ohio River would be acquired.  The acquisition area excludes public
utilities, roads, railroads, cemeteries, residences, and other features, which would not be readily
restored to a natural state.  All lands will be acquired from willing sellers.

Approximately 625 of the acquired acres, or 80 percent of the land acquired, would be reforested.
Soil types, hydrology, exposure, and terrain position would be the primary factors considered when
selecting the tree species to be planted, and a detailed planting design should be developed in order to
insure that the planting effort is successful.  Typical species to be planted in the bottom/floodplain
area would include pin oak, swamp chestnut oak, swamp white oak, pecan, and shagbark hickory.
Aggressive-light-mast producing species, such as silver maple, green ash, sycamore, and/or black
willow, would be expected to regenerate naturally.

It is anticipated that it will require eight years to acquire all of the lands from willing sellers and to
reforest the acreage.

2.4 Alternative 3.  Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland

Under this alternative, approximately 390 acres of floodplain land that lies between the Chesapeake
and Ohio Railroad and the Ohio River would be acquired.  The Chesapeake and Ohio Railroad lies
between State Route 8 and the Ohio River.  The acquisition area excludes public utilities, roads,
railroads, cemeteries, residences, and other features, which would not be readily restored to a natural
state.  All lands will be acquired from willing sellers.
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Approximately 235 of the acquired acres (60 percent) would be reforested.  Soil types, hydrology,
exposure, and terrain position would be the primary factors considered when selecting the tree
species to be planted, and a detailed planting design should be developed in order to insure that the
planting effort is successful.  Typical species to be planted in the bottom/floodplain area would
include pin oak, swamp chestnut oak, swamp white oak, pecan, and shagbark hickory.  Aggressive-
light-mast producing species, such as silver maple, green ash, sycamore, and/or black willow, would
be expected to regenerate naturally.

It is anticipated that it will require eight years to acquire all of the lands from willing sellers and to
reforest the acreage.

3.0 COST ANALYSIS

3.1 Introduction

This section presents the findings of a cost effectiveness and incremental cost analysis of No-Action
and the three alternatives under consideration.  These cost analyses are not intended to determine the
best alternative, but rather to provide decision-makers with a comparison of alternatives that produce
different levels of environmental outputs and to assist in selecting the alternative that best satisfies
project objectives.  The analyses are intended to improve the quality of decision-making when
considering alternative plans.

The cost effectiveness and incremental cost analysis was conducted in accordance with guidelines
contained in EC 1105-2-206, entitled Project Modification for Improvement of the Environment,
which is the same guidance as EC 1105-2-210, dated June 1, 1995, entitled Ecosystem Restoration in
the Civil Works Program; EC 1105-2-214, dated October 3, 1998, entitled Project Modifications for
Improvement and Aquatic Ecosystem Restoration; and Institute for Water Resources report
Evaluation of Environmental Investments Procedures Manual Interim: Cost Effectiveness and
Incremental Cost Analyses, dated May 1995 (IWR Report 95-R-1).

The Institute for Water Resources (IWR) has developed IWR-PLAN Decision Support Software to
assist with the formulation and comparison of alternative plans of environmental restoration projects.
IWR-PLAN assists in plan formulation by combining solutions to planning problems and calculating
the additive effects of each alternative or combination of alternatives. When developing a
combination of alternatives, IWR-PLAN includes each alternative in the combination, assigning
either an action or no-action status to each.  For instance, when evaluating a project with three
alternatives, IWR-PLAN calculates the total environmental output for implementing Alternative 1 as
the output associated with implementing Alternative 1 plus the output (if any) associated with no-
action under alternatives 2 and 3.

IWR-PLAN assists in plan formulation and comparison of alternatives by conducting cost
effectiveness and incremental cost analyses.  IWR-PLAN was used in conducting the cost
effectiveness and incremental cost analyses for the Lewis County Bottomland Restoration Project.

As the name indicates, cost effectiveness analysis is a method for comparing alternative plans that
produce environmental outputs and determining which plan can produce the largest quantity of
output for a given cost, or produce the same or greater quantity of output for less cost.  Cost



4

effectiveness analysis determines if:  (1) the same environmental output level could be produced by
another plan at less cost; (2) a larger environmental output level could be produced at the same cost;
or (3) a larger environmental output level could be produced at less cost.  For instance, if two
alternatives produce the same amount of environmental outputs, the alternative with the lowest cost
is considered cost effective.  Likewise, if the costs of two alternatives are equal, but one produces
more outputs than the other, the one producing the higher level of outputs would be the cost effective
alternative.  Also, an alternative that costs less and produces higher levels of output is considered to
be cost effective compared to higher cost alternatives producing lower levels of output.

Incremental cost analysis builds on the findings of the cost effectiveness analysis.  This is
accomplished by comparing the increase in costs to the increase in outputs that are associated with
advancing from one output level (one cost effective alternative) to the next higher output level
(another cost effective alternative).

3.2 Cost Estimates of Alternatives

To conduct cost effectiveness and incremental cost analyses, the total cost of implementing each
alternative must be estimated and stated on an average annual basis.  Preliminary cost estimates for
alternatives presented in the feasibility report were obtained from the Microcomputer Aided Cost
Estimating System (MCACES) cost estimates developed as part of the feasibility report and
additional cost elements (real estate, plans and specifications, and supervision and administration
during construction).  Cost estimates for alternatives developed as part of this analysis were based on
MCACES per-unit costs presented in the feasibility report and calculated quantities.

3.2.1 Alternative 1. Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland.
The total estimated cost associated with implementing Alternative 1 is $44,166 (Table 3-1).  The
primary activity included in these costs is development of a reforestation plan.  Also included in the
costs are contingencies, plans and specifications, and interest incurred during the development of the
reforestation plan.  Interest costs are based on the federal discount rate of 6.625 percent and a
schedule of one year to develop the reforestation plan.

Land acquisition and the reforestation of a portion of those lands are anticipated to occur over an
eight-year period.  Therefore, land acquisition and reforestation costs were assumed to occur over the
first eight years of the project and are not included in the gross investment costs.  Land acquisition
costs were estimated at $1,556,295, and reforestation of 470 acres is estimated at $134,171.  These
costs were evenly distributed over the first eight years of the project, then discounted to their net
present value and amortized over the life of the project.
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Table 3-1.  Lewis County Bottomland Restoration Project,
Alternative 1, Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland,

Cost Estimate

Item Costs
Reforestation Costs
  Develop Reforestation Plan $25,000
  Contingencies $1,750
  Plans and Specifications $16,000
Cost Subtotal $42,750
  Interest During Development of Reforestation Plan $1,416
Gross Investment $44,166

  Sources:  Ohio River Mainstream Ecosystem Restoration Project –
     Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.2 Alternative 2. Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland.
The total estimated cost associated with implementing Alternative 2 is $44,166 (Table 3-2).  The
primary activity included in these costs is development of a reforestation plan.  Also included in the
costs are contingencies, plans and specifications, and interest incurred during the development of the
reforestation plan.  Interest costs are based on the federal discount rate of 6.625 percent and a
schedule of one year to develop the reforestation plan.

Land acquisition and the reforestation of a portion of those lands are anticipated to occur over an
eight-year period.  Therefore, land acquisition and reforestation costs were assumed to occur over the
first eight years of the project and are not included in the gross investment costs.  Land acquisition
costs were estimated at $1,556,295, and reforestation of 625 acres is estimated at $168,163.  These
costs were evenly distributed over the first eight years of the project, then discounted to their net
present value and amortized over the life of the project.

Table 3-2.  Lewis County Bottomland Restoration Project,
Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland,

Cost Estimate

Item Costs
Reforestation Costs
  Develop Reforestation Plan $25,000
  Contingencies $1,750
  Plans and Specifications $16,000
Cost Subtotal $42,750
  Interest During Development of Reforestation Plan $1,416
Gross Investment $44,166

  Sources: Ohio River Mainstream Ecosystem Restoration Project –
    Feasibility Report; Louisville District, USACE; and G.E.C., Inc.
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3.2.3 Alternative 3. Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland.
The total estimated cost associated with implementing Alternative 3 is $44,166 (Table 3-3).  The
primary activity included in these costs is development of a reforestation plan.  Also included in the
costs are contingencies, plans and specifications, and interest incurred during the development of the
reforestation plan.  Interest costs are based on the federal discount rate of 6.625 percent and a
schedule of one year to develop the reforestation plan.

Table 3-3. Lewis County Bottomland Restoration Project,
Alternative 3, Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland,

Cost Estimate

Item Costs
Reforestation Costs
  Develop Reforestation Plan $25,000
  Contingencies $1,750
  Plans and Specifications $16,000
Cost Subtotal $42,750
  Interest During Development of Reforestation Plan $1,416
Gross Investment $44,166

  Sources. Ohio River Mainstream Ecosystem Restoration Project –
    Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

Land acquisition and the reforestation of a portion of those lands are anticipated to occur over an
eight-year period.  Therefore, land acquisition and reforestation costs were assumed to occur over the
first eight years of the project and are not included in the gross investment costs.  Land acquisition
costs were estimated at $773,370, and reforestation of 235 acres is estimated at $82,636.  These costs
were evenly distributed over the first eight years of the project, then discounted to their net present
value and amortized over the life of the project.

3.3 Average Annual Cost

Table 3-4 presents a summary of the cost estimates for the three alternatives.  The average annual
cost of implementing each alternative, assuming a 50-year project life and a federal discount rate of
6.625 percent, is also presented.  Although the feasibility study states that the reforested areas will be
managed for natural resources by the Ohio Department of Natural Resources (DNR) in perpetuity,
for the purpose of the incremental cost analysis, the project life was assumed to be 50 years.  The
average annual cost is the annual amount required to amortize the present value of project costs over
the life of the project.  It is equivalent to the annual payment needed to finance the project over 50
years at 6.625 percent interest.

The average annual cost of Alternative 1, Acquisition of 785 Acres and Reforestation of 470 Acres of
Bottomland, is $91,448.   This includes an average annual cost of gross investment of $3,049 and
average annual costs for land acquisition and reforestation of  $88,399.  The land acquisition and
reforestation costs are based on costs of $1,690,466 expected to be incurred over the first eight years
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Table 3-4. Lewis County Bottomland Restoration Project,
Summary of Construction and O & M Costs for Each Alternative

Item Alternative 1 Alternative 2 Alternative 3

Gross Investment $44,166 $44,166 $44,166

Annualized Gross Investment Cost $3,049 $3,049 $3,049

Annualized O&M Costs $88,399 $90,176 $44,763

Total Annualized Costs $91,448 $93,225 $47,812

Sources: Ohio River Mainstream Ecosystem Restoration Project - Feasibility Report;
Louisville District, USACE; and G.E.C., Inc.

of the project.  These costs are discounted to their net present value, then amortized over the life of
the project.

The average annual cost of Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of
Bottomland, is $93,225.   This includes an average annual cost of gross investment of $3,049 and
average annual costs for land acquisition and reforestation of  $90,179.  The land acquisition and
reforestation costs are based on costs of $1,724,458 expected to be incurred over the first eight years
of the project.  These costs are discounted to their net present value, then amortized over the life of
the project.

The average annual cost of Alternative 3, Acquisition of 390 Acres and Reforestation of 235 Acres of
Bottomland, is $47,812.   This includes an average annual cost of gross investment of $3,049 and
average annual costs for land acquisition and reforestation of  $44,763.  The land acquisition and
reforestation costs are based on costs of $856,006 expected to be incurred over the first eight years of
the project.  These costs are discounted to their net present value, then amortized over the life of the
project.

3.4 Environmental Benefits

Environmental impacts associated with no-action and each alternative were measured in habitat
acres.  Because of resource and time constraints, field surveys could not be conducted to define the
impact of each alternative.  Therefore, environmental impacts were estimated using information
provided in the feasibility report.  Extensive field surveys would be required to more accurately
quantify the environmental impacts of each alternative.

3.4.1. Alternative 1. Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland.
The proposed project calls for the acquisition of 785 acres of bottomlands along the left-descending
bank of the Ohio River.  Of these 785 acres, approximately 470 acres (60 percent) will be reforested
with a mixture of mast-producing bottomland hardwood tree species.  The species to be planted will
depend on the terrain, soil type, and hydrology, which will be more closely evaluated in the detailed



8

reforestation plan to be developed at a later date. Reforestation would be performed in the most
suitable areas throughout the entire project site.  This would create open fields scattered throughout
the project site that would total 315 acres.  These open fields would be managed as open grasslands
for utilization by a variety of song bird, game bird, and grazing wildlife species. In the future, it is
proposed that some of these open fields would be converted to moist soil units for waterfowl
utilization.  The reforestation would provide approximately 470 acres of high-quality overwintering,
foraging, and nesting habitat for various game and non-game wildlife species.  During flood events
on the Ohio River, these forested lands would provide spawning, nursery, and foraging habitat for
many species of fishes, reptiles, and amphibians.  In addition, these flooded areas would provide
foraging and brood-rearing habitat for many waterfowl species.   The remaining portion of the land
acquisition will be managed as open warm season grasslands.

3.4.2. Alternative 2. Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland.
Alternative 2 proposes to acquire approximately 785 acres of bottomlands along the left-descending
bank of the Ohio River.  Approximately 625 acres (80 percent) of this area would be reforested with
a mixture of mast producing bottomland hardwood tree species.  The actual areas and species to be
planted within the 785 acres would be dependent on the terrain, soil types, and hydrology of the site.
These reforestation efforts would provide approximately 628 acres of forested terrestrial habitat and
160 acres of open field habitat, which would be managed as open warm season grasslands.  By
increasing the acreage of reforestation, the acreage of open grasslands as well as the area to be
managed as moist soil units in the future would decrease by half compared to Alternative 1.

3.4.3. Alternative 3. Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland.
Alternative 3 calls for the acquisition of approximately 390 acres of bottomlands between the
Chesapeake and Ohio Railroad and the Ohio River.  Approximately 235 acres (60 percent) of this
area would be reforested with a mixture of mast-producing bottomland hardwood tree species.  The
actual areas and species to be planted within the 390 acres would be dependent on the terrain, soil
types and hydrology of the site.  The bottomland hardwood forests created would provide 235 acres
of overwintering, foraging, and nesting habitat for various game and non-game wildlife species.  The
remaining 55 acres would be managed as open grasslands, which would provide foraging habitat for
many song bird, game bird and grazing wildlife species.  The reforestation would also create a
riparian habitat along the bank of the Ohio River, which would provide bank stabilization and
protection from the currents of the river.  In addition, this riparian habitat would provide spawning,
nursery, and foraging habitat for many species of fishes, reptiles, and amphibians, as well as foraging
and brood-rearing habitat for many waterfowl species during extended flood events on the river.

3.4.5. Summary of Environmental Benefits

Table 3.5 presents a summary of the environmental benefits expected to occur in each year of the
project for each alternative.  Also presented are the cumulative impacts and the average annual
impacts for each alternative.

Under Alternative 1, Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland, no
action results in no significant impacts.  Implementing the alternative results in the creation of
785 acres of reforested and open habitat.  However, it will require eight years for the land to be
acquired and redeveloped at a rate of 98.1 acres a year.  This results in an average annual increase of
730.1 acres.  For Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of
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Table 3-5.  Summary of Annual Environmental Benefits Associated
With Each Alternative, Lewis County Bottomland Restoration Project

         Source:  GEC, Inc.

Year Alternative 1 Alternative 2 Alternative 3
1 98.1             98.1             48.8             
2 196.3           196.3           97.5             
3 294.4           294.4           146.3           
4 392.5           392.5           195.0           
5 490.6           490.6           243.8           
6 588.8           588.8           292.5           
7 686.9           686.9           341.3           
8 785.0           785.0           390.0           
9 785.0           785.0           390.0           

10 785.0           785.0           390.0           
11 785.0           785.0           390.0           
12 785.0           785.0           390.0           
13 785.0           785.0           390.0           
14 785.0           785.0           390.0           
15 785.0           785.0           390.0           
16 785.0           785.0           390.0           
17 785.0           785.0           390.0           
18 785.0           785.0           390.0           
19 785.0           785.0           390.0           
20 785.0           785.0           390.0           
21 785.0           785.0           390.0           
22 785.0           785.0           390.0           
23 785.0           785.0           390.0           
24 785.0           785.0           390.0           
25 785.0           785.0           390.0           
26 785.0           785.0           390.0           
27 785.0           785.0           390.0           
28 785.0           785.0           390.0           
29 785.0           785.0           390.0           
30 785.0           785.0           390.0           
31 785.0           785.0           390.0           
32 785.0           785.0           390.0           
33 785.0           785.0           390.0           
34 785.0           785.0           390.0           
35 785.0           785.0           390.0           
36 785.0           785.0           390.0           
37 785.0           785.0           390.0           
38 785.0           785.0           390.0           
39 785.0           785.0           390.0           
40 785.0           785.0           390.0           
41 785.0           785.0           390.0           
42 785.0           785.0           390.0           
43 785.0           785.0           390.0           
44 785.0           785.0           390.0           
45 785.0           785.0           390.0           
46 785.0           785.0           390.0           
47 785.0           785.0           390.0           
48 785.0           785.0           390.0           
49 785.0           785.0           390.0           
50 785.0           785.0           390.0           

Cumulative Total 36,502.5      36,502.5      18,135.0      

Average Annual 730.1 730.1 362.7
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Bottomland, no action results in no significant impacts. Implementing the alternative results in the
creation of 785 acres of reforested and open habitat.  However, it will require eight years for the land
to be acquired and redeveloped, at a rate of 98.1 acres a year.  This results in an average annual
increase of 730.1 acres.  Under Alternative 3, Acquisition of 390 Acres and Reforestation of 235
Acres of Bottomland, no-action results in no significant impacts.  Implementing the alternative
results in the creation of 390 acres of reforested and open habitat.  However, it will require eight
years for the land to be acquired and redeveloped at a rate of 48.8 acres a year.  This results in an
average annual increase of 362.7 acres.

3.5 Relationship Among Alternatives

The three alternatives cannot be effectively combined.  The alternatives consist of acquiring and
reforesting various quantities of bottomlands at the same location along the Ohio River.  Therefore,
only one of the alternatives can effectively be implemented. IWR-PLAN requires that each
alternative be assigned costs and outputs associated with both implementing and not implementing
the alternative.  The cost for not implementing an alternative (No-Action) is $0.  The environmental
outputs associated with not implementing an alternative (No-Action) are the quantity of habitat that
would be impacted (lost) over the life of the project if the alternative is not implemented.  These
values are calculated in terms of average annual impacts, which are the cumulative number of acres
impacted each year by the project divided by 50, the number of years the project will exist.  The No-
Action outputs are entered into IWR-PLAN as negative values (lost habitat).

The cost of implementing each alternative is stated in average annual costs and includes construction
costs, and operation and maintenance costs.  The environmental outputs associated with
implementing each alternative are calculated as the quantity of habitat created by the alternative and
the quantity of habitat protected from loss if the alternative were not implemented (the No-Action
negative impacts).  Because of the method that IWR-PLAN uses to combine alternatives to derive the
various combinations of alternatives, the impacts associated with implementing the alternative must
be entered into the program as net impacts.  Net impacts for each alternative are calculated as the
impacts associated with implementing the alternative minus the No-Action impacts.

When developing the combination of alternatives, IWR-PLAN includes each alternative in the
combination and assigns either an action or no-action status to each. For instance, the IWR-PLAN
derived output from implementing Alternative 1 is actually calculated as the combination of the net
impacts of the action of Alternative 1 (730.1 acres) and the no-action impacts of Alternative 2 (0
acres) and Alternative 3 (0 acres), resulting in a combined impact of 730.1 acres.

Including No-Action, a total of four actual combinations of alternatives exist.

3.6 Cost Effectiveness Analysis

Cost effectiveness analysis is intended to illustrate which alternatives can produce the same amount
of environmental output for less cost or a larger quantity of output for the same or less cost.  Table 3-
6 presents the average annual cost, annual environmental outputs, and average cost per output for
each combination of alternatives.  The cost-effective combinations are:  No-Action; Alternative 1;
and Alternative 3.  These alternatives are presented in bold type in Table 3-6.
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Table 3-6. Lewis County Bottomland Restoration Project,
Cost Effectiveness Analysis

Alternative
Outputs
(Acres)

Costs
($1,000)

Average Cost
($/Acres)

No-Action 0.0 0.00 0
Alternative 1 730.1 91.45 125
Alternative 2 730.1 93.23 127
Alternative 3 362.7 47.81 132

          Source:  G.E.C., Inc.

3.7 Incremental Cost Analysis

Incremental cost analysis illustrates the increase in costs associated with advancing from one output
level to the next higher output level.  Table 3-7 presents the average annual cost, the annual
environmental output, the average cost of output, the incremental output, and the total and per unit
incremental cost of the “best buy” alternatives.

Table 3-7. Lewis County Bottomland Restoration Project,
Incremental Cost Analysis of Increasing Output from the No-Action Alternative

For the “Best Buy” Alternative

Alternative
Outputs
(Acres)

Costs
($1,000)

Average
Cost

($/Acres)

Incremental
 Cost

($1,000)

Incremental
Output
(Acres)

Incremental
Cost Per

Output ($)
Alternative 1 730.1 91.45 125 91,450 730.1 125

Source:  G.E.C., Inc.

Alternative1 is considered the “best buy” alternative, or the alternative that would generate the most
output for any additional money expended.  The average cost per habitat acre for Alternative 1 is
$125, which is also the incremental cost per acre.  A total of 730.1 average annual beneficial habitat
acres are produced under this alternative.  The total annual incremental cost, the increase in costs
from No-Action, is $91,450.

Alternative 1 generates 730.1 average annual acres of habitat at an annual cost of $91,450.  This
equates to a cost of $125 ($91,450/730.1) per acre of output.  The other cost-effective alternative,
Alternative 3, produces a total of 362.7 average annual acres at an annual cost of $47,810.  This
equates to a cost of $132 ($47,810/362.7) per acre of output.  Alternative 1 produces more output at a
lower per unit cost, making it a “better buy” than Alternative 2.  For this reason, Alternative 1 is
considered the  “best buy” plan.
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4.0 SUMMARY AND CONCLUSION

This report presents an incremental analysis on the Lewis County Bottomland Restoration Project,
which is associated with a proposed ecosystem restoration program for the Ohio River.  The Lewis
County Bottomland Restoration Project is located northeast of the town of Covedale, in Lewis
County, Kentucky, between Ohio River miles 391 and 396.  The primary goal of the Lewis County
Bottomland Restoration Project is the acquisition, restoration, and reforestation of bottomland
hardwoods and the restoration of a riparian corridor along the Ohio River.  Three alternatives were
evaluated as part of the restoration project and include: Alternative 1, Acquisition of 785 Acres and
Reforestation of 470 Acres of Bottomland; Alternative 2, Acquisition of 785 Acres and Reforestation
of 625 Acres of Bottomland; and Alternative 3, Acquisition of 390 Acres and Reforestation of 235
Acres of Bottomland.

Under Alternative 1, Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland,
approximately 785 acres of Ohio River bottomland habitat would be acquired, and 60 percent of the
area would be reforested with a mixture of mast-producing bottomland hardwood trees.  This
alternative would provide habitat diversity for game and non-game wildlife and provide warm season
grasslands, food plots, or other wildlife openings.

Under Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland,
approximately 785 acres of Ohio River bottomland habitat would be acquired, and 80 percent of the
area would be reforested with a mixture of mast-producing bottomland hardwood trees.  This
alternative would provide habitat diversity for game and non-game wildlife and provide warm season
grasslands, food plots, or other wildlife openings.

Under Alternative 3, Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland,
approximately 390 acres of Ohio River bottomland habitat would be acquired, and 60 percent of the
area would be reforested with a mixture of mast-producing bottomland hardwood trees.  This
alternative would provide habitat diversity for game and non-game wildlife and provide warm season
grasslands, food plots, or other wildlife openings.

The following subsections provide a summary of impacts, as well as the cost effectiveness analysis.

4.1 Environmental Benefits

4.1.1. Alternative 1. Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland.
Acquiring 785 acres of Ohio River bottomland and reforesting 470 of those acres with a mixture of
mast-producing bottomland hardwood trees will provide habitat for game and non-game wildlife and
warm season grasslands, and food plots or other wildlife openings.  If this alternative is implemented,
a total of 785 acres of habitat will be created over the first eight years of the project.  Because it will
require an estimated eight years for the entire 785-acre area to be acquired, the average annual impact
over the life of the project will be 730.1 acres.  There will be no direct loss of habitat for no-action
under this alternative.

4.1.2. Alternative 2. Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland.
Acquiring 785 acres of Ohio River bottomland and reforesting 625 of those acres with a mixture of
mast-producing bottomland hardwood trees will provide habitat for game and non-game wildlife and
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warm season grasslands, and food plots or other wildlife openings.  If this alternative is implemented,
785 acres of habitat will be created over the first eight years of the project.  Because it will require
eight years for the entire 785-acre area to be acquired, the average annual impact over the life of the
project will be 730.1 acres.  There will be no direct loss of habitat for no-action under this alternative.

4.1.3. Alternative 3. Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland.
Acquiring 390 acres of Ohio River bottomland and reforesting 235 of those acres with a mixture of
mast-producing bottomland hardwood trees will provide habitat for game and non-game wildlife and
warm season grasslands, and food plots or other wildlife openings.  If this alternative is implemented,
390 acres of habitat would be created over the first eight years of the project.  Because it will require
eight years for the entire 390-acre area to be acquired, the average annual impact over the life of the
project will be 362.7 acres.  There will be no direct loss of habitat for no-action under this alternative.

4.2 Cost Effectiveness and Incremental Cost Analysis

Cost effectiveness and incremental cost analyses were conducted for the alternatives in order to
provide decision-makers with information to choose the alternatives that best satisfy project
objectives. The environmental outputs of the alternatives were measured in habitat acres.  Cost
effectiveness analysis compared alternative plans that produces environmental outputs and
determined which plan produces the largest quantity of output for a given cost, or produce the same
or greater quantity of output for less cost.  The cost-effective alternatives are:  No-Action;
Alternative 1; and Alternative 3.

Incremental cost analysis compares the increase in costs (of cost-effective alternatives) of advancing
from one output level to the next higher level of output to the increase in outputs.  The resulting “best
buy” alternative is Alternative 1.  The average cost per habitat acre for Alternative 1 is $125, which
is also the incremental cost per acre.  A total of 730.1 average annual beneficial habitat acres are
produced under this alternative.  The total annual incremental cost, the increase in costs from No-
Action, is $125.
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